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The Example of EDF Scheduling

m Taskl: runtime 1lms period 8ms
m Task2: runtime 2ms period 5ms —CPU usage=0.925%

m Task3: runtime 4ms period 10ms— < 100%
Oms 20ms
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Rate-Monotonic Scheduling (RMS)
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RMSEEDFDLLE

m Taskl: runtime 1ms period 4ms )
m Task2: runtime 2ms period 6ms — CPU usage=0.958%
m Task3: runtime 3ms period 8ms |
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SCHED DEADLINEEDLVT

8 TYRSAVREEZTSLINUXA—RILDRY S 1—35.
m Dario Faggioli KA %
m 2011512 AWTE, version3EFTLAH.
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m EDF scheduling
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http://www.evidence.eu.com/content/view/313/390/
http://gitorious.org/sched_deadline

Build SCHED DEADLINE

mrt-deadline® A=

m git clone git://gitorious.org/rt-deadline

m V2% FI

m Kernel configuration
G_EXPERIMENTAL =y
G _CGROUPS =y

G _CGROUP_SCHED =n

m CON
m CON
m CON
= CON
= CON
m CON
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GH _RES TIMERS =y
REEMPT =y

REEMPT_RT =y
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SCHED DEADLINEOZ{FIERE(HE)
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[ dl_runtime ] [ dl_timer ]

)

[ sched_calss } -——— --j

>

proc77M4 IV AT Ly

—

V \’
sched_prama_ex sysctl_sched_dl_runtime

sysctl_sched_dl_period

K ----- > dl_sched_class

enqueue_task_dl ] [ task_tick_dlI

dequeue_task_dI ] [ set_curr_task_dl

|
|
\.

Linuxh—=2JL

\kww/

TOSHIBA

Leading Innovation >>>

14



EDFARyS1—50CPUYY)—ARRTE
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EDFAS21—50CPUY)—AE
B VATLEHTENLS LD CPUYY—REEDFR P a1—F
NEBIT IRV EEICEZLHENTELMNZHRELTHL.
m proc77AILV AT LERAVWTERE
m rt(SCHED_ FIFO{°SCHED RR)+dI(SCHED DEADLINE)T100%.
s EDFRS2a—3ICEYETAHCPUDFEALEIE
/proc/sys/kernel/sched _dl period_us

/proc/sys/kernel/sched_dl_runtime_us
n CCTERELEEFBRDIILGIRVIFEDFR O a—JICE R TELL

= ERTEH (rtE50%, dI%50%)
# echo 500000 > /proc/sys/kernel/sched rt_runtime_us
# echo 100000 > /proc/sys/kernel/sched _dl period _us
# echo 50000 > /proc/sys/kernel/sched_dl runtime_us

-
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EDF task®3X{T
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EDF task®3X{T

m schedtool|Z&BHEDFZRIMDELT
m # schedtool -E -t 10000:100000 -a 0 -e ./yes
m A7y
-E:TYNSAUAEARY
-t <EITEERE(uS) > <E#A(us)>
-a: B9 ACPUa7MDIETE
-e:ETI77MILDIETE

n VAT LO—)VIZKBHEDFAR I DELT
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AT La—)LIZELTEST
sched setscheduler ex
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1 EDF task
m Task T1:

runtime 10ms period 100ms

kernelshark("‘krace-1. dat)

File Filter Plots Capture Help
Pointer: 387.242673 Cursor: B8.0080008 Marker‘. 386.931628 Marker‘. 387.029998 A,B Delta: 0.098378
T T -~
3B86.899069 3B87.318875
cPU 0 = ml ml ml S| ml
CPU 1
CPU 2
CPU 3
<] e w ] _ [>]
Page Search: Column: | # = “ contains b “ [J graph follows
# CPU  Time Stamp Task FID  Latency Ewvent Info :
] ] 386.129958 <idle> ] d.. sched_switch swapper:0 [120] R === yes:2237 [2247483649] I
1 ] 386.139924 yes 2237 d..3 sched_switch yes:2237 [2247483649] R ==> swapper:0 [120]
2 ] 386.229644 <idle> ] d..=3 sched_switch swapper:0 [120] R === yes:2237 [2247483649]
3 ] 386.239610 yes 2237 d..3 sched_switch yes:2237 [2247483649] R ==> swapper:0 [120]
4 ] 386.330326 <idle> ] d..=3 sched_switch swapper:0 [120] R === yes:2237 [2247483649]
5 ] 386.340202 yes 2237 d..= sched_switch yes:2237 [22474835458] R === swapper:0 [120]
6 ] 386.430011 <idle> ] d..=3 sched_switch swapper:0 [120] R === yes:2237 [2247483649]
7 ] 386.439978 yes 2237 d..3 sched_switch yes:2237 [2247483649] R ==> swapper:0 [120]
8 ] 386.529697 <idle> ] d..=3 sched_switch swapper:0 [120] R === yes:2237 [2247483649]
9 ] 386.539663 yes 2237 d..3 sched_switch yes:2237 [2247483649] R ==> swapper:0 [120]
10 ] 386.630379 <idle> ] d..=3 sched_switch swapper:0 [120] R === yes:2237 [2247483649]
11 ] 386.640345 yes 2237 d..3 sched_switch yes:2237 [2247483649] R ==> swapper:0 [120]
12 ] 386.730066 <idle> ] d..=3 sched_switch swapper:0 [120] R === yes:2237 [2247483649] L
w
overriding event (19) ftrace:blktrace with new print handler (1] r
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3 EDF tasks

m Task T1:
m Task T2:
m Task T3:

runtime 1ms period 4ms
runtime 2ms period 6ms
runtime 3ms period 8ms

File Filter Plots

Capture Help

CPUD

yes-self-2008

CPU O

Pointer: 194.661783 Cursor: 8.0 Markerfi 194.652579 Markerfl] 194.653508 A,B Delta: 8.0081819 h
Time Line

ves-self-2006 yes-self-2008 yes-self-2008 5.res-seh‘-20t1@‘1 ﬁlﬁaf. s-zelf-2006 yes-self-2004 yes-self-2006 ves-self-2004 194 BI?BSSByes-self-Z

sched |switch sched_switch sched_switch sched_switch ™ ched_switch sched_switch sched_switch sched_switch . sched_sw

CPUO

e —

yes-self-2004 hod—owitch H hod—omitch oh H odavitch P~ hed
CPU O] CPU 0 yes-self-2006 cPUO cPUO cPUO CPU 0'yes-self-2006 cPUO
yes-self-2006 ﬁ witch hred—switch hed _ ﬁ witch hred—switch hed _ d—switch hed b
008 CPUO CPUO CPU 0'yes-self-2008 CPUO CPU O'yes-self-2008 CPU 0 yes-self-2008 0 CPU 0'yes-se

i

]

i:

<] B
PageEB Search: Colum 7 & w tt ﬁ
¥ CPU  Time Stamp Task p (4]
16 1 162.961646 gno oms 20ms 7]
M7 1 162.961665 trac
118 1 162.061668 trac T1
119 1 162.961678 trac 7
120 1 162.961672 trac
1211 162.961938 gno
123 1 162.962650 gno N N /
124 1 162.962944  <idl |
T3 o
0 0
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INGTYMA—=INFBIE
s CONFIG HZ 1000 =y
B\ TYbA—/I\SUFEKIE <1ms
m EDFAR YV DREHAO /N YK EFETT .

ERANTT A
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1000 |
g 800 -
& so0 -
400 -
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BN
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INTYMA—=INSVBIE
= CONFIG_HZ 1000 =y

B/ \DxybA—N\SURKXE <1ms

bR MTT
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CEDD

X
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X0,

= CONFIG HZ 100 =y \
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EDF2 AV DEHA - E1iTRFEI DR 5B
« CONFIG_HZ 1000 =y

usage
| 40% | 50% | 60% | 70% | 80% | 90% _
30ms
= 20ms O O O O O O
® 10ms O O O O O X
g 5ms O O O O O X
4ms O O O O X X
3ms O @) @) X X X
2ms O X X X X X
O :EiEnTRE
x :E)EAEE
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EDFR AV D RIHA - E1TIFRIDORSRME
» CONFIG HZ 1000 =y

usage
| 40% | 50% | 60% | 70% | 80% | 90% _
30ms
= 20ms O O O O O O
® 10ms O O O O O X
g 5ms O O O O O X
4ms O O O O X X
3ms @) @) @) X X X

CPUNZEZEZ1ImsLLEFERLELVENG
EDEHEF/-LTULVEWNGE, LG CPUFIAHEAEL
TEVARATLDEELLGWNEE N HS.
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trace-cmdic &V SE T IF R O EF (i

n TYRSAUREDES:

s AHORICHELGETRHRZSZoNTONSENESMN?
" EXTE

s CONFIG_HZ 1000 =y

s SCHED DEADLINEIZ50% MO CPUFIHEEETE

m EDF2X%

={TB5

30.0ms 10.0ms
3.0ms 1.0ms

30.5ms 10.0ms
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AM30.0ms, RITHRM10.0ms

L kkemnelshark(trace=30000=10000"dat)
File Filter Plots Capture Help
Pointer: 1420.242826 Cursor : 8.8 Markerf 0.0 Markerfl] 0.0 AB Delta: 0.0

Time Line

T
o=~ ~W1p.098598

’ N
cPU O M B o [ U U e R
\\ ;

5 RITRREIODVENEDZER DTS

I

= kennelshank(trace-30000-10000-d at)
File Fiter Plots Capture Help
Pointer: 1428.538674 Cursor: 8.0 Markerfl} 1420.525044 Markerfl] 1420.534651 A,B Delta: 0.089607
Time Line
T
120 R
cPUD | |

N

E1TEERX9.6ms(EE
ETEROEBRAEtickTITOTLWADT
10[Eltick R AE T HEOKEBEAILTLNS
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BAR3.0ms, EITRM1.0ms

b kernnelshark(trace-3000-1000.dat])

File Filter Plots Capture Help
Pointer: 931.982890 Cursor: 8.0 Markeri 8.0 Markerfl] 0.0 A.B Delta: 0.0
Time Line

T
931.969029

CPUD

RN

@ BHIZ &2, ETRRIORY A ELLY

kernelshark(trace-3000-1000-dat)’

E=ITEFE(X0.134ms(FE
HiZF&ETE, RENKELS
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FARA30.5ms, RIFTKIM10.0ms

L

File Filter Plots Capture Help
Pointer: 243.392484 Cursor: 8.0 Marker@i 243.362012 MarkerBl] 243.392484 A.B Delta: 8.038472

A T
\@35
CPU O

t

B FusF—4% D1EE THLOK

@

L

File Filter Plots Capture Help
Pointer: 243.374495 Cursor: 0.8 MarkerB§ 243.362012 MarkerBl] 243.371379 AB Delta: 8. %936?

/ ‘jfﬁss

TRFRIDIREIL, RBRICHEE

(<]
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FARA30.0ms, RIFTKM10.5ms

[T

File Filter Plots Capture Help
Pointer: 179.781151 Cursor: D B.B Markerf 179.778903 Marke r. 179.781831 AB Delta: 6.810128

179.781086 <idle>
CPU 0 |

EITHBODREL, BERIZHRE
f=1=, 10.5msMDE{THERELL,
11[Eltickz b BEET HDT
EITRBNFR BT HELNINI—2ILFES.
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Conclusion

s SCHED DEADLINEIZDULNT#EEST
m 5T - 53T
n CPUFIEZR x FEADMEEL TIMsLL EHIFTEMELVENG

s RITEEEEAHORBOMNENELGLSET, BELERK
TOTYRSAUAREFTETLVELY.

s MSEATORHAPOETHRBZHFDOXRVICITRENKEL
n Sk

n FFERIEZUSH —X THRETESLOITH— L=l

n TYRSAVRENTETVEOINE >IN DIEIEY— LA E

B ARV DREBERTEHERBFYY—ILOEA

= kernel v3.0~D %t
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